Abstract: The origin of volatiles on Earth is still a matter of debate. Noble gases are an efficient 26 geochemical tool to constrain Earth formation processes due to their inertness. Several studies have 27 focused on the neon isotopic composition of the lower mantle because the 20 20 Ne/ 22 Ne of ~ 12.5 for accreting particles, using reasonable values of exposure time and erosion rates.
95
However, the timing and geometries (particle sizes) of accretion are poorly known, so higher steady 96 state values (such as 12.7) are possible (Moreira, 2013) . In all accretion models, whether gases are 97 introduced by implantation on solid grains or by equilibration with nebular gas, the neon isotopic 98 composition of the Earth's interior is one of very few constraints.
99
One of the major problems in noble gas geochemistry is the ubiquity of an air-like noble gas 100 component in mantle-derived samples.
Step-crushing experiments always consist of mixing between an 
114
In this study, we focus on OIB samples from one of the most primitive hotspots for helium, the All pieces of samples were cleaned in successive ethanol and acetone baths before the analyses.
164
If some weathering marks were still detected with the binocular microscope, samples were further
165
cleansed with oxalic acid (1 %).
166
Pieces of samples for step-crushing analyses were loaded into crushers, which were baked under 167 ultra-high vacuum between 100-150 °C for at least one night before starting the experiments in order to 168 remove atmospheric noble gases adsorbed onto the sample surfaces and the crusher walls. Helium measurements are presented relative to atmosphere (Table 2 and production ratio (about 2.9 for step-crushing and laser ablation results indicated in Table 2 and Table 4 ),
242
so we assume that these two samples represent a nearly non-degassed magma. The neon isotopic compositions of the two Galápagos samples are presented in Figure 2 for the 247 step-crushing and laser ablation analyses. Only vesicles for which the matrix blank contribution is less 248 than 60 % (and in most cases less than 30 %) are considered to be reliable: this includes four vesicles of 249 sample AHA-NEMO2-D22A and the vesicles V5 and V6 of sample AHA-NEMO2-D22B (Table 4) .
250
Step-crushing data show mixing between an atmospheric component and a mantle-derived component.
251
The highest 20 variability, between 6061 ± 653 and 9407 ± 672 (Table 4) . 
279
Considering a 20 Ne/ 22 Ne ratio of 12.91 (as suggested in Figure 2 ) for the mantle source of the
280
Galápagos hotspot, the extrapolation gives a 3 He/ 22 Ne ratio of 1.80 (Figure 4) Step-crushing data are characterized by a mixing between a mantle-like component and an air- 
367
Data can be fitted in Figure 3 with hyperbolas considering mixing between an air-like 368 endmember and a mantle endmember so as to better constrain the Galápagos source argon isotopic 369 composition. At least two hyperbolas can fit the data, defined by different r parameters: r = 3 and r = 14.
370
The r parameter indicates the hyperbola curvature and is defined as the ratio between the air-like MORBs nor in OIBs, which seems to question the solar gas dissolution origin for neon.
424
It can also be argued that the 20 enough neon dissolution into the Earth's precursors (magma ocean) before the solar nebula was blown.
429
However, the nebula is blown in a few Myr (e.g., Beckwith and Sargent (1996) and Wyatt et al. (2003)).
430
It also implies, in a later stage, atmospheric neon recycling via subduction into the gas-rich lower mantle, i.e. to rapidly transport the dissolved neon into the interior. 2.9. In this case, only ~30 % of the neon derives from dissolution.
485
Therefore, even if a solar nebula gas contribution cannot be excluded, the new data are more Colin, A., Moreira, M., Gautheron, C., Burnard, P., 2015. Constraints on the noble gas composition of Heber, V.S., Wieler, R., Baur, H., Olinger, C., Friedmann, A., Burnett, D.S., 2009. 
